The effects of infection by Phytophthora infestans on the control of phenylpropanoid metabolism in wounded potato tissue.
During the first 24 h of in vitro incubation of excised potato tuber (Solanum tuberosum L.) discs, the appearance of phenylalanine ammonia-lyase (PAL; EC 3.4.1.5) and the accumulation of chlorogenic acid are both stimulated by infection with Phytophthora infestans (Mont.) de Bary. Whereas in control tissue the level of PAL reached a stable plateau value after 40 h, in infected tissue it subsequently rose again, in one experiment, as the fungal mycelium developed. In the infected but not the control tissue, the level of chlorogenic acid subsequently fell to about to about 20% of its maximum after 50 h. The time courses of increases in cinnamic acid 4-hydroxylase (CA4H; EC 1.14.13.11; 0-60 h) and of caffeic acid acid o-methyltransferase (COMT; EC 2.1.1.42; 0-160 h) are not altered by fungal infection. If the discs are restored to the tuber environment immediately after excision, by placing them inside a "host tuber", the activity of PAL as well as those of CA4H and COMT remained at the constant low endogenous level for at least 60 h, irrespective of whether the discs had first been inoculated with P. infestans. The increase in PAL may not be an obligatory feature of the P. infestans/potato compatible interaction but dependent on an underlying wound response. The experiments provide further evidence that PAL is the rate limiting step of chlorogenic acid biosynthesis in potato tuber discs.